10/562683 

^ MPSBec'dPCT/PTO 2 8 DEC 2005 

DESCRIPTION 

Title of the Invention 

An egg counter for counting eggs which are conveyed on an egg collection conveyer 

Technical Field of the Invention 
This invention relates to an improvement of an egg counter for counting eggs 
which are conveyed on an egg collection conveyer. 

Background Art 

There is known an egg counter for counting eggs which are conveyed on an egg 
collection conveyer to collect eggs laid by the poultry in a poultry house. 

As shown Fig. 9, a conventional egg counter 30 comprises one infrared light 
emitting element array 31 and one infrared light receiving element array 32. The egg 
counter 30 is disposed above an egg collection conveyer 33. 

Each of the infrared light emitting elements of said array 31 emits an infrared 
light R toward a predetermined area on the egg collection conveyer 33 where is 
substantially opposite to the infrared light receiving element array 32. When an egg E 
is passed through the predetermined area, the infrared light R emitted from the 
infrared light emitting element reflects on a surface of the egg E. Then the reflected 
infrared light R is received by the corresponding infrared light receiving element of said 
array 32, and a light intensity thereof is determined by a control means not shown in 
drawing. The control means is intended to detect a peak value of the light intensity of 
the infrared lights reflected on the egg E. The egg E is counted if the peak value is 
detected. 

Disclosure of the Invention 
Problems to be solved by the Invention 
However, since the above-mentioned conventional egg counter has only one 
infrared Ught emitting element array 31 with respect to one infrared light receiving 
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element array 32, the following problems are caused. 

The eggs E don*t line up regularly at equal intervals on the egg collection 
conveyer 33. The eggs might be crowded on the egg collection conveyer 33. As shown 
in Fig. 10(a), if the eggs are crowded on the egg collection conveyer 33, adjacent eggs El 
5 and E2 can create a reflection so it might be interpreted as a peak value of light 
intensity of the reflected infrared lights. In this case, an extra egg will be miscounted. 

As shown in Fig. 10 (b), if the egg collection conveyer 33 consists of an endless 
belt, the infrared light R emitted from the infrared light emitting element might reflect 
twice on both surfaces of the belt and egg E, and then the reflected infrared light might 
10 be received by the infrared light receiving element. If said twice reflected infrared 
light is interpreted as a correct peak value of light intensity of the reflected infrared 
light by the control means, an extra egg will be miscounted. 

Means for solving the Problems 

In order to solve the above problem, an egg counter for counting eggs which are 
15 conveyed on an egg collection conveyer according to the present invention comprises a 
first light emitting element array, a second light emitting element array, a light 
receiving element array that is provided between said first and second light emitting 
element arrays, and a control means for processing the light reflected on the respective 
eggs and received by the light receiving element array, said first and second light 
20 emitting element arrays and said light receiving element array being arranged such 
that the light emitted fi-om the each of the light emitting elements in the arrays is 
reflected on the surface of the egg that is passing just under the light receiving element 
array, and then the reflected light is received by the light receiving element array, said 
the control means being intended to measure the light intensity of the reflected infrared 
25 light, detect the peak value of the light intensity, and count the egg on the basis of the 
two peak values of the light intensities with respect to first and second infrared light 
emitting element arrays. 

Advantages of the Invention 
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As described above, an egg counter for counting eggs which are conveyed on an 
egg collection conveyer according to the present invention comprises first and second 
light emitting element arrays. In the egg counter of the present invention, a control 
means counts the egg on the basis of the two peak values of the light intensities with 
5 respect to first and second light emitting element arrays. 

If one light emitted from the one light emitting element array incorrectly 
reflects and then the light receiving means receives incorrect reflected light, other 
reflected light emitted from the other light emitting element array can not be received 
the light receiving element array. Therefore, even if the incorrect reflected light with 
10 respect to the one light emitting element array is interpreted as a peak value of the 
light intensity by the control means, an extra egg will not be miscounted on the basis of 
the data with respect to the other light emitting element array. 

Brief description of the Drawings 

Fig.l is a schematic side view of a cage unit in a poultry house, which is 
15 provided with the egg counter according to the present invention. 

Fig. 2 is a perspective view of the egg counter according to present invention 
seen from the upper side thereof. 

Fig. 3 is a perspective view of the egg counter according to present invention 
seen from the bottom side thereof. 
20 Fig.4 is a schematic cross section view of the egg counter and an egg collection 

conveyer. 

Fig. 5 is a schematic cross section view of the egg counter and an egg collection 
conveyer in order to illustrate the state that the eggs are crowded on the egg collection 
conveyer. 

25 Fig.6 is a schematic cross section view of the egg counter and an egg collection 

conveyer in order to illustrate the state that the infrared light reflects on the both 
surfaces of the conveyer and the egg. 

Fig. 7 is a schematic cross section view of a poultry house in which a nest 
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system is arranged. 

Fig. 8 is a schematic enlarged view of the nest system shown in Fig. 7. 

Fig. 9 is a schematic cross section view of a conventional egg counter and an egg 
collection conveyer. 

5 Fig. 10 (a) is a schematic cross section view of the conventional egg counter and 

an egg collection conveyer in order to illustrate the state that the eggs are crowded on 
the egg collection conveyer. 

Fig. 10 (b) is a schematic cross section view of the conventional egg counter and 
an egg collection conveyer in order to illustrate the state that the infrared light reflects 
10 on the both surfaces of the conveyer and the egg. 

The best mode for carrying out the invention 

An embodiment of an egg counter for counting eggs which are conveyed on an 
egg collection conveyer according to the present invention will now be described with 
reference to the embodiment shown in attached drawings. 

15 Fig. 1 is a schematic side view of a cage unit in a poultry house, in which the 

egg counter according to present invention is provided. 

In the poultry house, a number of the cage units 1 are provided. Each of the 
cage units 1 comprises three cage chamber arrays 2 that are piled each other. Each 
cage chamber array 2 is divided into a number of cage chambers 3. 

20 Each of cage chamber arrays 2 comprises a first egg collection conveyer 4 that 

extends along the longitudinal direction of the cage chamber array 2. The first egg 
collection conveyer 4 receives the egg from each, of the cage chambers 2 and transmits 
the received eggs toward a one end thereof. 

At the end of the each first egg collection conveyer 4 (the left end of the 

25 conveyer 4 in Fig l), an egg transferring means 5 is provided. Each of the egg 
transferring means 5 receives the egg from the corresponding first egg collection 
conveyer 4 and passes the egg to an egg elevating means 6. The egg elevating means 6 
receives the eggs from each of the egg transferring means 5 and elevates the egg to a 
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second egg collection conveyer 7. 

The second egg collection conveyer 7 is disposed on an upper portion of the cage 
unit. The egg counter 10 is disposed above the second egg collection conveyer 7. 

In Fig 1, a numeral number 8 indicates a third egg collection conveyer for 
5 conveying eggs collected in the other cage units. 

As shown in Figs 2 and 3, the egg counter 10 has one infrared light receiving 
element array 11 and two infrared light emitting element arrays 12 and 13. The 
infrared Ught receiving element array 11 includes eight infrared light receiving 
elements. The first infrared light emitting element array 12 includes eight infrared 
10 light emitting elements and the second infrared light emitting element array 13 also 
includes eight infrared light emitting elements. 

Each of the infrared light receiving elements, for example, comprises a 
photodiode. Each of the infrared light emitting elements, for example, comprises a 
light emitting diode. 

15 The infrared light emitting element arrays 12 and 13 are arranged on both 

sides of the infrared light receiving element array 11 in symmetry. 

In Fig 2, a numeral number 15 indicates a control means provided in the egg 
counter 10, and a numeral number 14 indicates data output cable that transmits data 
with respect to the number of eggs counted by the egg counter 10. 

20 The egg counter 10 is disposed above the second egg collection conveyer 7, so 

that the eggs E pass under the egg counter 10. The infrared light emitting element 
arrays 12 and 13 are alternately and sequentially turned on, therefore, the infrared 
light emitting element arrays 12 and 13 alternately and sequentially emit the infrared 
light toward the predetermined area on the conveyer 7 that is substantially 

25 corresponding to the position under the infrared light receiving element array 11. 

As shown in Fig. 4, when the egg E is passing imder the infrared light receiving 
element array 11, the infrared light R emitted from each of the infrared light emitting 
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elements of said arrays 12 and 13 reflects on a surface of the egg E and then the 
reflected infrared light R is received by the corresponding infrared light receiving 
element of said array 11. The reflected infrared light received by each of the infrared 
light receiving elements is transmitted to the control means 15. The control means 15 
5 is operated to measure the light intensity of the reflected infrared light and detect a 
peak value of the light intensity on the basis of the measured light intensities. 

Since the infrared light emitting element arrays 12 and 13 are alternately and 
sequentially turned on, when the egg E is passing just under the infrared light receiving 
element array 11, the infrared Ughts Rl emitted from the infrared light emitting 

10 element array 12 and the infrared light R2 emitted from the infrared light emitting 
element array 13 are continuously reflected on the surface of the same egg E, and then 
are continuously received by the infrared light receiving element array 11. Therefore, 
if the control means 15 continuously detects two peak values of the light intensity, the 
egg E is counted. Oppositely, even if one peak value of the light intensity is detected by 

15 the control means 15, when two consecutive peak values cannot be detected, the egg is 
not counted. 

Fig. 5 illustrates the state that the eggs E are crowded on the egg collection 
conveyer 7. 

As shown in Fig. 5, when the eggs are crowded on the egg collection conveyer 7, 
20 the infrared light Rl emitted form the infrared light emitting element 12a might reflect 
twice on the surfaces of the two eggs El and E2, and then the infrared light receiving 
element 11a might receive the twice reflected infrared light Rl. However, in this case, 
the reflected infrared light R2 emitted from the infrared light emitting element 13a can 
not received by the infrared light receiving element 11a. Therefore, if the twice 
25 reflected infrared light Rl is interpreted as a peak value of the light intensity by the 
control means, the control mean can not detect two consecutive peak values, so that an 
extra egg will not be miscounted. 



As shown in Fig. 6, if the infrared light Rl emitted form the infrared light 
emitting element 12a reflects twice on the both surfaces of the conveyer 7 and the egg E, 
and then the twice reflected light is received by the infrared light receiving element 11a, 
the reflected infrared light R2 emitted form the infrared light emitting element 13a can 
not received by the infrared light receiving element 11a. Therefore, if the twice 
reflected infrared light Rl is interpreted as a peak value of the light intensity by the 
control means, the control mean can not detect two consecutive peak values, so that an 
extra egg will not be miscounted. 

In the embodiment mentioned above, the infrared lihgt emitting element 
arrays 12 and 13 are arranged to alternately and sequentially emit the infrared light. 
It is, however, appreciated that the irradiation timing is not restricted to the illustrated 
embodiment. For example, if it is assumed that the period during which firstly the 
first infrared light emitting element array 12 is turn on while the second infrared light 
emitting element array 13 is turned off, then the first infrared light emitting element 
array 12 is turned off while the second infrared light emitting element array 13 is 
turned off, and the first and second infrared light emitting element arrays 12 and 13 are 
turned off is one cycle of the operation, it is possible to repeatedly operate the infrared 
light emitting element arrays 12 and 13 at 100 operation cycles per second in the area of 
AC power supply system having a frequency of 50 Hz and at 120 operation cycles per 
second in the area of AC power supply system having a frequency of 60 Hz, respectively. 
By matching the operation of the infrared light emitting section with the frequency of 
AC power supply in such a manner, even if there is disposed fluorescent lighting system 
near the egg counter, the any influence of the fluorescent lighting on the operation of the 
egg counter can be effectively suppressed. 

Since the running speed of the egg collection conveyer is at the most about 10 
m per minute, by repeatedly performing the light emitting of the infrared light emitting 
sections at the times mentioned above, egg to be counted can be detected at many times 
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per minute by means of the infrared lights from the two infrared light emitting sections. 
Therefore, it is possible to exactly count eggs that are not uniform in size, shape and 
position on the egg collection conveyer. 

In the above embodiment, the egg counter is provided above the second egg 
5 collection conveyer 7, the position of the egg counter is not restricted to the above 
embodiment. For example, the egg counter may be disposed above the first egg 
collection conveyer 4. Also the egg counter may be arranged to count all eggs of the 
all cage unit provided in the poultry house. In this case, for example, the egg counter 
may be arranged to extend over the second egg collection conveyer 7 and the third egg 
10 collection conveyer 8. 

In the above embodiment, the infrared light receiving element array 11 and 
infrared light emitting element arrays 12 and 13 comprise eight elements respectively, 
the number of the elements consisting of the each array is not restricted to the above 
embodiment. 

15 The egg counter according to the present invention is suitable for the belt 

conveyer and the rod conveyer. 

In the above embodiment, the egg counter is provided above the egg collection 

conveyer that is arranged in the cage unit in the poultry house, however, the kind of the 

poultry house to be provided with the egg counter according to the present invention. 
20 As shown in Figs. 7 and 8, for example, an egg counter may be arranged above an egg 

collection conveyer that is arranged in a nest system. 

Fig. 7 is a schematic cross section view of a poultry house in which a nest 

system is arranged and Fig. 8 is a schematic enlarged view of the nest system shown in 

Fig. 7. 

25 In the Figs. 7 and 8, a numeral number 20 indicates a nest system, a numeral , 

number 21 indicates a nest, and a numeral number 22 indicates an egg collection 
conveyer. The eggs laid in the nest by the poultries are collected on the egg collection 
conveyer 22. An egg counter 23 is provided above the egg collection conveyer 22. 
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